Despite t h e fundamental importance o f e l e c t r o n c o r r e l a t i o n i n h i g h l y e x c i t e d atoms and ions [I], very few data e x i s t f o r s i n g l y -and doubly core-excited s t a t e s i s o e l e c t r o n i c w i t h He and L i . This work i s concerned w i t h t h e experiment a l study o f p r o j e c t i l e -A u g e r e l e c t r o n emission from f a s t moving L i , Be, B and C i o n beams, which were passed through t h i n gas t a r g e t s . For t h e f i r s t t i m e we g i v e a d e t a i l e d a n a l y s i s o f t h e
Auger-electron spectra f o r t h e low-Z elements. I n p a r t i c u l a r we have studied i s o e l e c t r o n i c sequences o f the most prominent s i n g l y core-excited lit h i u m -l i k e and doubly core-excited h e l i u m -l i k e s t a t e s [2] . Furthermore, we have extracted f r e eatom K-shell b i n d i n g energies f o r Be, B and C from our p r o j e c t i l e -A u g e r spectra [3].
W e have r e c e n t l y demonstrated t h a t h i g h r e s o l u t i o n i s obtained i n p r o j e c t i l e -A u g e r spectroscopy using s i n g l e -c o l l i s i o n gas e x c i t a t i o n [ 4 -6 1 . The Doppler width o f the measured Auger l i n e s can be f u r t h e r decreased by s e l e c t i n g observation angles e close t o zero degrees. I n t h i s work we have improved the r e s o l u t i o n by decreasi n g t h e observation angle from 15' t o 6.4' and the spectrometer acceptance angles t o he a 0.18' and Ae 1 2.86'. I n t h i s way, we achieve ( i ) a r e s o l u t i o n b e t t e r than 2 x i n c l u d i n g kinematical line-broadening e f f e c t s , and ( i i ) count r a t e s o f several thousands cps f o r the main proj e c t i l e -A u g e r s t r u c t u r e s [ 2 ] . The L i , Be, B and C i o n beams were supplied by the 600-keV heavy-ion a c c e l e r a t o r a t the U n i v e r s i t y o f Aarhus. Electrons e j e c t e d from the t a r g e t /region were analyzed by an e l e c t r os t a t i c para1 l e l -p l a t e spectrometer which can be 
-The high-energy p a~t o f t h e L i a u t o i o n i z a t i o n spectrum e x c i t e d i n ( a ) 200 keV ~i ' on CH4, and ( b ) 300 keV L i on He c o l l i s i o n s . The s t r u c t u r e shown corresponds t o doubly coree x c i t e d two-and three-electron states. give higher e x c i t a t i o n p r o b a b i l i t i e s f o r helium-REFERENCES and l i t h i u m -l i k e doubly core-excited states.

A t y p i c a l h i g h -r e s o l u t i o n Auger spectrum i s presented i n F i g . 2. The observed s p e c t r a l features as i n d i c a t e d i n F i g . 2 can be associated w i t h doubly core-excited s t a t e s i n L i I and L i I I .
Whenever t h e r e i s more than one s e r i e s f o r a given S, L and n, the mixings between t h e d i f f e r e n t c o n f i g u r a t i o n s are so g r e a t t h a t clas- 3 o o r i g i n a t e s from t h e (2,2a) P s t a t e i n L i I I . Furthermore, peak 20 can be associated w i t h t h e 1 (2,2a) D l e v e l . There might be a superposition o f two l i n e s i n t h e region o f peak 21, namely t h e To conclude, Auger t r a n s i t i o n energ i e s f o r many p r e v i o u s l y unknown s t a t e s i n L i , Be, B and ; have been measured using t h e p r o j e c t i l eAuger-spectroscopy method 1 2 1 . These new data might be o f p a r t i c u l a r importance t o t e s t and improve i o n i c wave f u n c t i o n s i n c l u d i n g t h e e f f e c t s of e l e c t r o n c o r r e l a t i o n .
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